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(57) ABSTRACT

An electrical connector for connecting a plurality of cables
with a PCB comprises an insulating housing and a plurality of
first and second contacts received therein. The insulating
housing comprises a first mounting surface and a second
mounting surface parallel to each other and a tongue portion
extending downwardly in an up-to-down direction. The first
mounting surface is lower than the second mounting surface
in the up-to-down direction forming a stepped surface. The
tongue portion extends far away from the stepped surface and
comprises opposite periphery surfaces. The first contact com-
prises a first connecting portion on the first mounting surface
and a first contacting portion extending along one periphery
surface of the tongue portion while the second contact com-
prises a second connecting portion on the second mounting
surface and a second contacting portion extending along the
other periphery surface of the tongue portion.

20 Claims, 9 Drawing Sheets
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1
ELECTRICAL CONNECTOR AND ASSEMBLY
THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure relates to an electrical connector,
and more particularly to an electrical connector connecting
cables with a printed circuit board (PCB).

2. Description of the Related Art

U.S. Patent Publication No. 20090227138 discloses an
electrical connector. The electrical connector comprises an
insulating housing and a plurality of contacts received in the
insulating housing. The contacts are arranged into two rows in
a longitudinal direction and the contacts in different rows
comprise connecting beams thereof extending in two oppo-
site directions perpendicular to the longitudinal direction.
Tow rows of cables are assembled onto the connecting beams
respectively and extend in the opposite directions. As the
contacts and the cables are divided into two rows, the longi-
tudinal dimension of the electrical connector could be
reduced even if the number of the cables increases. However,
as the cables extend in two opposite directions, the arrange-
ment of the cables occupy more space in said two opposite
directions and can not meet the miniaturization tendency of
the electrical connector.

In view of the above, an improved electrical connector is
desired to overcome the problems mentioned above.

SUMMARY OF THE INVENTION

Accordingly, an object of the present disclosure is to pro-
vide an electrical connector for miniaturization.

In order to achieve the object set forth, an electrical con-
nector for connecting a plurality of cables is provided. The
electrical connector comprises an insulating housing com-
prising a first mounting surface and a second mounting sur-
face parallel to each other and a tongue portion extending
downwardly in an up-to-down direction, the first mounting
surface lower than the second mounting surface in the up-to-
down direction forming a stepped surface, the tongue portion
extending far away from the stepped surface and comprising
opposite periphery surfaces; and a plurality of contacts
received in the insulating housing, the contacts comprising
first contacts and second contacts, the first contact comprising
a first connecting portion on the first mounting surface and a
first contacting portion extending along one periphery surface
of the tongue portion while the second contact comprising a
second connecting portion on the second mounting surface
and a second contacting portion extending along the other
periphery surface of the tongue portion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an assembled, perspective view of an electrical
connector assembly in accordance with a preferred embodi-
ment of the present disclosure;

FIG. 2 is an exploded, perspective view of the electrical
connector assembly shown in FIG. 1;

FIG. 3 is another view of the electrical connector assembly
shown in FIG. 2;

FIG. 4 is a perspective view of a cable end connector of the
electrical connector assembly shown in FIG. 1;

FIG. 5 is an exploded, perspective view of the cable end
connector shown in FIG. 4;

FIG. 6 is a top view of the electrical connector assembly
shown in FIG. 1;
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FIG. 7 is a cross sectional view of the electrical connector
assembly shown in FIG. 1 along line 7-7;

FIG. 8 is a cross sectional view of the electrical connector
assembly shown in FIG. 1 along line 8-8.

FIG. 9 is atop view of a cable end connector in accordance
with another embodiment.

DESCRIPTION OF PREFERRED EMBODIMENT

Reference will now be made to the drawings to describe the
present disclosure in detail.

Referring to FIGS. 1 to 3, an electrical connector assembly
100 for electrically connecting a plurality of cables 50 with a
printed circuit board (PCB) (not show) is provided. The elec-
trical connector assembly 100 comprises a plug electrical
connector and a receptacle electrical connector. In the instant
invention, the plug electrical connector is a cable end connec-
tor 10 and while the receptacle electrical connector is a board
end connector 20 matching with the cable end connector 10.

Referring to FIG. 4 and FIG. 5, the cable end connector 10
comprises an insulating housing 1 and a plurality of contacts
2,4 received therein. The contacts comprise a plurality of first
contacts 2 and a plurality of second contacts 4 each arranged
in a row. In this embodiment, the contacts 2, 4 are insert-
molded in the insulating housing 1. The insulating housing 1
comprises mounting surfaces for supporting the cables 50.
The mounting surfaces comprises a first mounting surface
110 and a second mounting surface 111 parallel with each
other. The first mounting surface 110 is lower than the second
mounting surface 111 in an up-to-down direction perpendicu-
lar to the first and second mounting surfaces, forming a
stepped structure. The first mounting surface 110 is defined as
lower mounting surface while the second mounting surface
111 is defined as upper mounting surface. The stepped struc-
ture of the insulating housing 1 defines an opening 101 for the
cables 50 extending therethrough. The insulating housing 1
comprises a tongue portion 12 extending downwardly and far
away from the mounting surfaces for inserting into the board
end connector 20. The tongue portion 12 comprises two
opposite periphery surfaces and a matching surface 120
opposite to the mounting surfaces.

Referring to FIG. 5, the first contact 2 comprises a first
connecting portion 21, a first contacting portion 22 bent
squarely from the first connecting portion 21 and a first hook
portion 23 bent from the first contacting portion 22. The
structure of the second contact 4 is substantially the same with
the first contact 2. The second contact 4 comprises a second
connecting portion 41, a second contacting portion 42 bent
squarely from the second connecting portion 41 and a second
hook portion 43 bent from the second contacting portion 42.
The difference between the first and second contacts is that
the length of the second contacting portion 42 is longer than
the first contacting portion 22 in the up-to-down direction.
Referring to FIG. 4, the first connecting portion 21 is on the
first mounting surface 110 while the second connecting por-
tion 41 is on the second mounting surface 111. The first
connecting portion 21 is lower than the second connecting
portion 41. The first contact 2 is defined as the lower contact
while the second contact 4 is defined as the upper contact. The
first connecting portion 21 is closer the opening 101 of the
insulating housing than the second connecting portion 41.
The first connecting portion 21 extends opposite to and far
away from the second connecting portion 41. The free ends of
the first and second connecting portions 21, 41 connect car-
riers (not show). The carriers are opposite to each other before
removing from the contact. The cables 50 are arranged into
two rows in the up-to-down direction corresponding to the
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first and second connecting portions 21, 41. Said two rows of
the cables 50 extend towards the same direction. The free end
of the first connecting portion 21 faces the direction that the
cable extending towards; while a right angle portion of the
second connecting portion 41 and the second contacting por-
tion 42 faces the direction that the cable extending towards.
Referring to FIG. 3, the first and second contacting portions
22, 42 extend along the periphery surfaces of the tongue
portion 12. The first and second hook portions 23, 43 locate
on the matching surface 120 of the tongue portion 12.

Referring to FIGS. 6-8, in a top view, the first contacts 2 are
half pitch offset from the second contacts 4 for convenient
arrangement of the cables 50 assembled thereon. The board
end connector 20 comprises a main body 201 defining a
cavity for accommodating the tongue portion 12 of the cable
end connector 10 and a plurality of matching contacts 202
extending into the cavity for contacting the contacts 2, 4 of the
cable end connector 10. The matching contacts 202 are sol-
dered on the PCB.

Furthermore, the cable end connector 10 comprises a
metallic shell for protection and anti-EMI. The shell com-
prises a frame 6 surrounding the insulating housing 1 and a
cover 7 assembled on the frame 6. The frame 6 comprises a
tab 61 at the opening side of the insulating housing 1 while the
cover 7 comprises a pair of latches 71 extending downwardly
engaging the tab 61.

FIG. 9 is another embodiment of the present disclosure
where the width of the first connecting portion 21 is wider
than the second connecting portion 41 so as to improve the
high frequency performance.

According to the above described embodiments, a cable
end connector 10 comprising first and second mounting sur-
faces 110, 111 in different plane is provided. The first and
second mounting surfaces 110, 111 define a stepped struc-
ture; the cables 50 supported by the first and second mounting
surfaces 110, 111 form an upper row and a lower row for
convenient arrangement thereof The cables 50 of upper row
and the lower row extend in the same direction so as to take
advantage of the space of the connector itself and meet the
requirement of miniaturization.

Although the present invention has been described with
reference to particular embodiments, it is not to be construed
as being limited thereto. Various alterations and modifica-
tions can be made to the embodiments without in any way
departing from the scope or spirit of the present invention as
defined in the appended claims.

What is claimed is:
1. An electrical connector for connecting a plurality of
cables, comprising:

an insulating housing comprising a first mounting surface
and a second mounting surface parallel to each other and
a tongue portion extending downwardly in an up-to-
down direction, the first mounting surface lower than the
second mounting surface in the up-to-down direction
forming a stepped surface, the tongue portion extending
far away from the stepped surface and comprising oppo-
site periphery surfaces; and

a plurality of contacts received in the insulating housing,
the contacts comprising first contacts and second con-
tacts, the first contact comprising a first connecting por-
tion on the first mounting surface and a first contacting
portion extending along one periphery surface of the
tongue portion while the second contact comprising a
second connecting portion on the second mounting sur-
face and a second contacting portion extending along the
other periphery surface of the tongue portion.
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2. The electrical connector as claimed in claim 1, wherein
awidth of the first connecting portion is wider than that of the
second connecting portion.

3. The electrical connector as claimed in claim 1, wherein
the cables are arranged into two rows corresponding to the
first and second connecting portions while the cables of two
rows extend in the same direction.

4. The electrical connector as claimed in claim 3, wherein
the first connecting portion and the second connecting portion
extend opposite to each other.

5. The electrical connector as claimed in claim 1, wherein
the second contacting portion is longer than the first contact-
ing portion in the up-to-down direction.

6. The electrical connector as claimed in claim 5, wherein
the first contact comprises a first hook portion bent from the
first contacting portion while the second contact comprises a
second hook portion bent from the second contacting portion,
the first hook portion and the second hook portion are
arranged in a face-to-face manner.

7. The electrical connector as claimed in claim 6, wherein
the tongue portion comprises a matching surface opposite to
the mounting surfaces, the first and second hook portions are
defined on the matching surface.

8. The electrical connector as claimed in claim 1, wherein
the first contacts are half pitch offset from the second contacts
from a top view.

9. The electrical connector as claimed in claim 1, wherein
the electrical connector further comprises a metallic frame
surrounding the insulating housing and a cover assembled on
the frame.

10. The electrical connector as claimed in claim 9, wherein
the frame comprises a tab while the cover comprises a pair of
latches extending downwardly engaging the tab.

11. An electrical connector assembly for electrically con-
necting cables to a printed circuit board (PCB), comprising:

a plug connector for assembling the cables, the plug con-

nector comprising an insulating housing and a plurality
of contacts received in the insulating housing, the insu-
lating housing comprising a tongue portion, the contacts
divided into two rows and located on two opposite side
of the tongue portion; and

a receptacle connector mating the plug connector, the

receptacle connector comprising an cavity for receiving
the tongue portion and a plurality of matching contacts
extending into the cavity for contacting the contacts of
the plug connector, wherein;

the insulating housing of the plug connector comprises an

upper mounting surface and a lower mounting surface
on different planes in an up-to-down direction forming a
stepped surface, the contacts comprise connecting por-
tions corresponding on the upper and lower mounting
surfaces and arranged into an upper row and a lower row,
the cables are assembled on the connecting portions of
the upper and lower rows and extend out in the same
direction.

12. The electrical connector assembly as claimed in claim
11, wherein the upper row connecting portions and the lower
row connecting portion extend opposite to and far away from
each other.

13. The electrical connector assembly as claimed in claim
11, wherein the upper and lower rows contacts comprise
contacting portions extending along periphery of the tongue
portion, and wherein the contacting portion of the upper row
contact is longer than the contacting portion of the lower row
contact.

14. The electrical connector assembly as claimed in claim
13, wherein the contacting portion is squarely bent from the
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connecting portion, the free end of the lower row connecting
portion and the right angle of the upper row connecting por-
tion face the direction that the cable extending out.

15. The electrical connector assembly as claimed in claim
11, wherein the lower row connecting portion is wider than
the upper row connecting portion and half pitch offset with
each other.

16. An electrical connector assembly comprising:

a plug connector including:

an elongated insulative housing unitarily forming an elon-

gated tongue portion horizontally extending in a longi-
tudinal direction and downwardly in a vertical direction
perpendicular to said longitudinal direction, with
thereon opposite mating faces spaced from each other in
a transverse direction perpendicular to both the longitu-
dinal direction and the vertical direction;

first and second rows of contacts disposed in the housing

and spaced from each other in the transverse direction
while each row extending along the longitudinal direc-
tion, each of said contacts including a contacting section
extending in the vertical direction and seated upon the
corresponding mating face in a flat manner, a hook sec-
tion located at a bottom end of the contacting section and
extending into the tongue portion in the transverse direc-
tion, and a connecting section located at a top end of the
contacting section and extending in a horizontal manner
in the transverse direction opposite to the hook section;
a cable unitarily including upper and lower rows of wires
mechanically and electrically connected to the connect-
ing section of the corresponding contacts, respectively;
wherein
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the connecting sections of the contacts in the first row and
those of the contacts in the second row away extend from
each other in said transverse direction and are located at
different levels in the vertical direction; wherein

the connecting sections of the contacts in first row extend-
ing away from the corresponding wires, are located at
the level higher than said another level which those of
the contacts in the second row extending toward the
corresponding wires are located at.

17. The electrical connector assembly as claimed in claim
16, wherein the first row of contacts, which are farther from
the cable than the second row of contacts, are longer than the
second row of contacts.

18. The electrical connector assembly as claimed in claim
17, wherein the first row of contacts are narrower than the
second row of contacts.

19. The electrical connector assembly as claimed in claim
18, further including a receptacle connector defining another
insulative housing with a mating cavity to receive the tongue
portion therein during mating, wherein two rows of terminals
are disposed in said another housing and by two sides of the
mating cavity, and said two rows of terminals share a same
configuration and dimension in a symmetrical manner.

20. The electrical connector assembly as claimed in claim
16, wherein the first row of contacts and the second row of
contacts are offset from each other in the longitudinal direc-
tion.



